Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; R factor = 0.038; wR factor = 0.083; data-to-parameter ratio = 12.0. organic compounds o384 Breiner et al.
The title compound, C 3 H 5 N 3 O 8 , was synthesized by reacting 2nitropropane-1,3-diol with acetyl nitrate. The molecule is bisected by a crystallograpic mirror plane. In the crystal, the molecules pack in a ribbon-like fashion along the c axis, with the central nitro groups pointing in the same direction. C-HÁ Á ÁO contacts apparently provide some additional packing stabilization.
Related literature
Nitrate esters are often studied for their energetic materials properties. For example, we have reported the synthesis and crystal structure of a low melting nitrate ester (Chavez, et al. 2008) ÁThe title compound was first synthesized by Rö mer (1955) but no information has been reported on the crystal structure of this material. A smilar structure was reported that differs only in a nitrooxy group at the 2-position (Espenbetov et al. 1984 Table 1 Hydrogen-bond geometry (Å , ).
Symmetry code: (i) Àx þ 1; Ày þ 1; z À 1 2 .
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT and XPREP (Bruker, 2008) ; program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL.
Figure 1
View of 1 showing the labeling of the non-H atoms. Thermal ellipsoids are shown at the 50% probability level.
Figure 2
The synthesis of 2-nitro-1,3-dinitrooxypropane. where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max < 0.001 Δρ max = 0.15 e Å −3 Δρ min = −0.18 e Å −3
2-Nitro-1,3-dinitrooxypropane

Crystal data
C 3 H 5 N 3 O 8 M r = 211.10 Orthorhombic, Cmc2 1 a = 14.046 (5) Å b = 9.607 (5) Å c = 5.903 (3) Å V = 796.5 (7) Å 3 Z = 4 F(000) = 432 D x = 1.760 Mg m −3 Mo Kα radiation, λ = 0.71073 Å µ = 0.18 mm −1 T = 293 K Needle,
Special details
Experimental. Acetic acid (6.25 ml) and acetic anhydride (6.25 ml) were added to a 50 ml jacketed flask. The solution was then cooled to 0 degress C and HNO3 (4.25 g, 98%) was added dropwise while maintaining the reaction temperature below 5 degrees C. The reaction was allowed to stir for 20 min. and 2-nitro-1,3-propanediol (1.51 g, 12.5 mmol) was added. After stirring for 2 h at 0 degrees C, the temperature was raised to 20 degrees C over one hour and then stirred at 20 degrees C for an additional hour The reaction mixture was then poured into 25 ml of ice water and stirred. The white solid was filtered and washed with water and air dried to give 2.19 g of crude 1. This material was then recrystallized from carbon tetrachloride to give white needles. The melting point was measured to be 68-69 degrees C. IR analysis (KBr), proton NMR analysis (300 MHz, deuterioacetone), and elemental analysis were also performed for additional characterization. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq C1 0.5000 0.2314 (4) 0.4290 (7) 0.0314 (8) (3) 
